In vitro pro- and antioxidant properties of estrogens.
The pro- and antioxidant properties of estrogens are subject of debate. The apparent discrepancy is largely caused by the chemical heterogeneity in the estrogen family and by their concentration and the environment in which they are found. To gain some insight into this debate, we determined whether estradiol (E(2)), estrone (E(1)), the 2-, 4- and 16alpha-hydroxyestrogens and also the 2- and 4-methoxyestrogens are: (1) good electron-donors; (2) capable of O(2) consumption and DNA strand break induction; (3) capable of inhibiting lipid peroxidation in vitro. E(2), E(1) and 16alpha-hydroxyestrone (16alpha-OHE(1)) were not pro-oxidants and were rather weak antioxidants, while the 2- and 4-hydroxyestrogens demonstrated both properties inducing DNA strand breaks damage as well as inhibiting lipid peroxidation. The 4-hydroxyestrogens consumed O(2) and induced DNA strand breaks to a level approximately 2.5-fold higher than the 2-hydroxyestrogens, but these hydroxyestrogens exhibited similar antioxidant capacity, as measured by inhibition of lipid peroxidation. The 4-methoxyestrogens cannot induce oxidative damage to DNA but can inhibit lipid peroxidation, although being less potent than the 2-methoxyestrogens and the 2- and 4-hydroxyestrogens. The 2-methoxyestrogens were both potent electron donors and inhibitors of lipid peroxidation. Although 2-methoxyestrogens cannot generate superoxide in vitro, they may also be considered pro-oxidants in vivo.